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AUTHOR : Lobov, Ge A. 


TITLE: Polarization of Internal Conversion Electrons and Positrons 


Emitted After Reta Decay,f the Nucleus 


PERIODICAL: Zhurnal eksperimental ‘noy i teoreticheskoy fiziki, 1960, 
Vol. 39, No. 3(9)o PPs 684-688 ,) 


TEXT; As a result of the non-conservation of parity in peta decay, the 
decaying nucleus is polarized in the direction of emission of the beta 
electron. If the nucleus was initially unpolarized, and if the direction 

of emission of the neutrino is not recorded, the pair particles ought to he 
be somehow polarized if the beta decay is followed by conversion with — 
electron - positron pair production. The author now describes a theoreti- 
cal study of the correlation of the direction of emission (polarizations) 

of the internal conversion electrons and positrens to the direction of 
emission of the electrons from the preceding beta decay. He considers the 
processes I, —> I, (B-decay) and I,, mM, —™ Ty, My (internal conversion 


with pair production), where I, is the angular momentum of the parent 
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nucleus, I, - momentum of the nucleus originating from the beta decay, 

mM, - projection of this momentum, and I,y mz - dto. for the final nucleus. 


The author employs a density matrix given by V. B. Berestetskiy and 

A. P. Rudik (Ref. 1). Calculations are made in Born approximation (with- 
out considering the nuclear Coulomb field) for allowed beta transitions, 
the assumptionsmade for the beta-interaction Hamiltonian being most gene- 
ral. The resulting expressions hold for any 24 pole electric and magnetic 
types of nuclear conversion transition. Next, the author considers the 
case of VA-types of beta coupling (with time parity being conserved) 

and the case of beta transitions involving a change by unity of the nuc-— 
lear spin AI=+1 (QT 2+ 1). The resulting formula (11) is used for 

a numerical computation of the polarization of the internal conversion 
electrons following the beta decay of nac4; 4*(B7)4*(E2)2*(E2)0.The auther 
thanks I. S. Shapiro for having suggested this work and for his interest 
in it. B. Ve deehbanbeyn ig mentioned. There are 9 Soviet references. 
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TITLE: Hadiative capture of a » -meson by a proton 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 43, 
no. 5(11), 1962, 1821 - 1825 


TEXT: The contributions from induced pseudoscalar interaction to the 


his 
\ 


radiative muon capture “+p In+v+y/are investigated. In contradistinction 
to previous papers (phys. eve 1113, 354, 1958; 115, 694, 1959; Hev. kod. 
Physe 31, 797, 19593 31, 602, 1959), all graphs (Figs. 1, 2) are taken into 
account. It can be shown that the contribution from the graphs of Fig. 2 
is comparable witn that from Fig. 1. The probability of radiative muon 
capture depends strongly on sign and magnituce of the pseudoscalar coupling 
constant g.- Photonspectra due to the above graphs and photon circular 

. polarization are calculated (Figs. 3, 4). The amount of circular polariza- 
tion (p) is strongly affected by the presence of induced pseudoscalar 
interaction; change in sign of Bp changes 6 by a factor of 5. Taking 


account of the graphs 6 and A of Fig. 2 raises the probability of radiative 
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p -capture by almost 100j; change in sign of 5 recuces this probability 
from i=10.2*107° sec”! for g, = +68, to ade29107° sec”’ for B= ~68,- / 

a é 
The radiative p- capture due to induced pseudoscalar interaction ance the . 
processes n+ n+p and nt. y* +0 + y are interrelated since the matrix a 
element of the radiative capture in pole approximation can be expressed 
in terms or the form factcrs of the latter processes. There are 5 tigures. 


ASSOCIATION: Institut teoreticheskoy i eksperimental'noy fiziki Akademii 
nauk SS5i (Institute of Theoretical and uxperimental Physics 
of the Academy of sciences USSR) 


SUBMITTED: June 1, 1962 
Fig. 3. Spectra of the photons emitted in capture. 2 for graphs of 
Fig. 1 only, + - for all graphs with Bp= +8 ,5 F - for all graphs with 


6pn-86, + ’ 


Fige 4. (x) for + (A) anc - (3) sign of g,; x is the photon energy in 
terms of its maximum energy. 
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noy fiziki. Doklady, no. 302, 1 
yamy, 1-28 
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“. {TOPIC TAGS: potential well, Schroedinger equation, quantum theory . 
: The behavior of Regge poles as a function of energy for a potential of 
the Coulomb-well type is studied in nonrelativistic theory on the basis of an exact 


The work was done to extend the obtained 


and the general structure of 


of the poles, and the motion | oe 
medium, and low energies are considerod. It is shown that the, 


L at low and medium energies are) 
lof a Regge nature, and that the asymptotics of the pole trajectories at hi po 
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2. Contents and chief results obtained in the dissertation . ; ' 
i Chapter I. Radiative capture of a y “meson by a proton — 


' : dL. Matrix elements of the process yp +p+n+v+y 


uot = 
; Chapter II, Radiative capture of y emesons in hydrogen 
/. 1, Density matrix of the spin states (py) of a mesoatom 


diative capture of a u=-meson from a given state of the hyperfine struc- 


2 Chapter III, Radiative capture of y “mesons by medium-heavy nuclei : 

: 1. Matrix element of the Process uw + (A, Z) + (A, 2-1) + v ¢ Y De | 
ie Green function Pee be is aus : 

: , Card 2/3 


3 eles ts . 
Ao rate een nena eee TT rere aee ae casa he eben ee Pane te 


3. Radiative capture of a u"-meson from the state of the mesomolecule (ppy) 


Pan 


CIA-RDP86-00513R000930330002-1" 


APPROVED FOR RELEASE: 06/20/2000 


20/2000 CIA-RDP86-00513R000930330002-1 


FERRET LS ERED 
ar ee 


L 4067-66 
| ACCESSION ‘NR: AT5022317 


i 


Bae 
, | 2. Spectrum and degree of photon circular polarization in the process 
| uot (A, 2) + (A, Z-l) tuty 
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4. Experimental data on the radiative capture of p 
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TOPIC TAGS: strong nuclear interaction, particle interaction, gamma quantum, 
gamma transition, parity principle 


ABSTRACT: Pulse correlation is calculated for Successive y-quanta in the general 
case where ‘both Y-transitions are mixed, A formala is derived for the angular cor- 
relation of the Y-quanta in which Phase shifts due to nonconservati 


ty are taken to be of the order of 10°3, assuming that tine parity 
served in the amplitudes of all processes where strongly oe 
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TOPIC TAGS; moving pole method, 
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ABSTRACT: ‘The energy dependence of the motion of the Regge poles is investigated 
on the basis of an exact solution of the Schrodinger equation for a potential of 
the Coulomb-wel1 type, which is identical with a Coulomb potential at short dis~ 
tances, cuts off like a square-well potential at large distances, and has aany 
features in common with the Yukawa potential. ‘The equation of the Regge pole tra- 
Jectory is derived and its general structure is discussed. 
Regge poles at higher energies are obtained, 


is investigated. ‘The motion of the poles at 
died, 
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TITLE: Nicrowave Mixers Employing Gas-Discharge Detector 


PERIODICAL: Radiotekhnika ji elektronika, 1960, Vol.5, No.tl, 
pp.1848-1856 


TENT: The article considers the use of the gas-discharge 
detector as a microwave frequency converter. \ theoretical study 
is given based on the theory of the “average” electron, taking into 
account only clastic electron collicions with motecules, The 


change in electron temperature with microwave power is calculated 

and is shown to lead to a change in discharge current through the 
tube. Calculations are given for Ho, He, Ne, Ar and curves of 
frequency characteristics and conversion transconductance are i. 
presented with a tabulation of the sensitivities attainable for 

He and Ne. The local oscillator power required is of the order 

of 2 to 10 W. Certain of the theoretical conclusions have been 
verified experimentally. &kcknowLedgments are expressed to 
L..K.MikhayLlovskiy and S.F.Golyan for their assistance. There are 

6 figures, 3 tables and 7 Soviet references, 
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AUTHOR: Lobov, G.D. 
TITLE: Gas~discharge microwave detector 


PERIODICAL: Radiotekhnika i elektronika, Vol.6, No.1, 1961, 
pp. 117-124 


TEXT: The article concerns the theoretical analysis of one 
possible theory of operation of the gas-discharge detector. 

It is based on the fact that in application of a microwave field 
to the gas-discharge the electron energy changes. The change in 
electron energy may lead to variations of certain of the gas- 
discharge parameters, which in the last analysis is expressed in 
the magnitude of the constant component of discharge current } 
through the tube. It can be assumed that variation of electron 

energy is expressed to a higher degree where the total electron 
energy is minimum. This discharge region is the Faraday dark 
space, The author derives the equation of electron energy balance 
in the gas-discharge, the temperature increase and transient 
duration of temperature increase in the gas-discharge with applied 
microwave field, the transfer factor of the gas-discharge detector, 
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and presents experimental measured results. On the basis of the 
analysis and experimental results the author concludes that the 
gas-discharge detector is quadratic at small values of applied 
power; the transfer factor of the gas-discharge detector is 
proportional to the energy density of the detected signal and 
inversely proportional to the square of the signal frequency. 
Using standard waveguide in which to amount the gas-discharge 
detectors, the detector transfer factor will not depend on signal 
frequency, since with increase of frequency the corresponding 
energy density increases. The transfer factor increases with 
increase of discharge current only up to an optimal current, 
defined by the relationship between electron concentration and 
signal frequency. With increase of signal frequency this 
magnitude increases. The gas-discharge detector time constant 
depends on the type and pressure of gas. With increase of gas 
pressure the time constant decreases. Acknowledgement is made to 
E.V. Dmitriyeva for her assistance. 

There are 7 tigures, 3 tables and 14 references: 8 Soviet and 

6 English. 
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ZY4ILoO E140/E435 

AUTHORS: Lobov, G.D. and Yeremeyev, V.I. 

TITLE: Certain Effects Accompanying Detection in Gas Discharge 
PERIODICAL: Radiotekhnika i elektronika, 1961, Vol.6, No.2, 


pp.286-291 


TEXT: An experimental verification is given of the hypothesis 
that microwave detection in gas discharge devices is accompanied 
by variation of both the discharge current and the magnitude of 
glow of the gas, Curves of various discharge parameters along 
the length of a special tube indicate that the maximum pulse 
detection coincides with the maximum of excitation, with these 
maxima occurring at the negative glow. The regions of maximum x 
recombination intensity and of excitation do not coincide, giving J 
maxima of the corresponding parameters in different locations in 

the gas discharge. The experimental results show agreement 

between the phenomena of detection and of variation of glow 
intensity. A qualitative explanation of the results can be based 

on the assumption that the microwave power varies the electron 
energy. Three physical phenomena in the tube are considered to be 
related to the detection process. These are the variation of the 
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recombination factor, of the number of excited atoms and the 
number of collisions leading to excitation. These phenomena 
influence the discharge current and hence the detection process. 
There are 8 figures and 4 references: 2 Soviet and 2 non-Soviet. 


ASSOCIATION: Moskovskiy energeticheskiy institut 
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Gs tp/2O 
AUTHOR: Lobev, G.D. 


——— ee 
TITLE: Operation of a gae-distharg- mixer at UHF at high 
intermediate frequent les 


PERIODICAL: lerestivya vyssbikh uchebnykh zav vdenzy 
Radiofizika vv. 4 ano. 3, 1961 pp. 560 - 564 


TEXT: The use of gas-discharge deter tours 8 UHF mixers 
permits an in’ rea3e in the sensitivity of ° 2rtain devices 

(Ref. l - ths autbor » Radtotekhnika 1 elektronika. 5. 1848. 

1960), however. the cperaticn of such a detec. tor at narrow 

bandwidths i5 terv cempiicated and it 15 therefore necessary 

to inwestigaie the Yehaviour of the mixer at intermediate 

frequencigss which are higher than the limit frequency. The a 
spe:tralncise dJeunity of a gas-discharge tube wan be \ 
expressed az (Ref. 2 - YesA, Zdornova ~ this journal 2 262 


1959): 
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where k 18 a constant coefficient for a siven discharge gap, and 
; P prs y © Ceo PeSe 
I as the spectral-neite density af a Traquen.y ef lo «.p 
o7 : . 
: 2 oe f e £ 
The noise voltages 1n a bandwidth 2asf at the fFrequeny ‘ 
is expressed by; 


ee Kk 
oo Jas io Gay (2) H- 


£ << ° - the sensitivity of the gas -discharge 
provided Af Ce ff. It e 


detector 13 defined as the msoimum signal power at which one 
voltage AU of the intermediate frequency 18 equal to the 
np 


noise voltage & . the minimum UHF power 13 determined by; 
fas a 


er AV ° 


Let) 
The intermediate frequency voltage of the cas- discharge 
detector depends on the signal power P. and the intermediate 


frequency 
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where f sy the Lidgat Uraquem yous we Waser amd Aa Le 
w constant .oeffisteat. By combanine Bare (2) and (3) the ur 


minimum sieural payer 1s expressed by. 


: S 
BD ati RE 
p Les Boece se Un ag tees taal. Seo ray. 


b : a td yy a 
A. *| 


When the fixtermedsatey Ve eilen Yo bo tethers the bandwrith of 


the detects: 32 als: ancesased und re oa tate at a Fixed 
pntecmediate toeyven.y t2 aivon by 
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wheres HB 18 the voltage at 1. we 7 Ie t3 new pessible 
ws 


to antrodu + tie eoreeyt ct oan etter tt handwadsh yon that 


Au Beoreaees YR tepee at thie oa f..i+h | the bandwidth 
thE 


43 defined ry. 


Ls a See te poof a at 1727) 4 
“22GB rep no OF B Mp 


4 


e theeceti,at furmeiage were vurifie? -tperimentally vy using 
2 Pot fh gcc overage tubes Tae lh ad with paratiel 


De Lal trate 

ylindrical ele lyrects: made vf moety fo can wire, The turss were 
tilled with My and He at arr eous per oes tranging from 

8 «= 44 mn Hels The measurement oi o%. sauisinivity and 
onversiorn Issses vas prurformdsd at fi. cd frequenciss. 


Th 
5v 
3 
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13; 10; 50 and 60 Mc/s. The spectr ? : iisity of the noise 
as a function of frequency is illusts.é«' in Figs 1. From the 
curves of the figure, it is seen that t= noise level is almost 
independent of the type of gas and .eessure and that the noise : 
spectrum decreases with frequency ii toe wtanner indicated by | 
Eq. (1); the exponent k varies fru:. i to 2 (the curves 
: ne F - -2 oi 

corresponding to the characteristics of tue type £ - and f 


are indicated by the dotted lines in Fis. 1). The experimental 
curves illustrating the sensitivity «s u function of frequency 
and the conversion losses (as a function of frequency) were also 
taken. It was found that as the intcriacdiate frequency was 
increased, the bandwidth of the gas-discharge detector was also 
increased. This was verified by means of a pulse test, in 
which the rise time of the pulses at the output of the second 
detector was recorded. The author expresses his gratitude to 
A.N. Shamanskiy for help in this work. There are 3 figures, 

2 tables and 2 Soviet~bloc references. ; 
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D230/D302 
TF, $aFO 
AUTHORS: Lobov, G.D., and Zakharov, V.V. 
TITLE: Change of directional electron current in a faseous 


discharge under the action of a microwave field 


PERIODICAL: Radiotekhnika i elektronika, v. 7, no. 4, 1962, 
652 - 662 


TEXT; It is shown theoretically that the microwave oscillatory 

power increases the electron directional velocity causing an increa- 

se in the discharge current through the tube. The theoretical re- 

sults were verified experimentally and the variations in the direc- { 
tional part of the distribution function are reproduced on ascilio- a 
graus. The experiments were conducted on tubes filled with neon at ! 
pressures between 5 and 8 mA. The analysis of an appropriate func- 

tion © shows that the variation in the discharge current under the 
action of the microwave field is fundamentally due to the change in 
electron velocity and not in their concentration. Denoting f, - dis- 


tribution function and n,- electron concentration, function ® = fr, 
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no} This shows that during the bombardment in the discharge gap a 
change will take place in the form of © as a result of the varia- 


tions in f; and n,- The presence. of the microwave field causes mzg- 


nification of the total electron energy, as a result of which the “TI 
response of f; widens with its maximum decreasing and moving in tne ! 
direction of the higher frequencies; this variation applies also to 
the response of @ for an unchanged electron concentration. Or tae 
basis of previously published information the full electron energy 
remains constant and the action of the e.m. field results in a chan- 
ge of electron concentration thus, increasing the microwave power 
only leads to an increase in the maximum response of © without 
changing its form. On the pasis of the evidence obtained the diffe- 
rence function A @= Ba - 24-0 should alternate in sign when tre 


electron energy is changed and it should vary monotonically with 
the change in electron density when the energy is constant. The ex- 
perimental data show that as a result of the action of the microwa- 
ve power there is a change in the response of © corresponding to 
the electron energy variation and to the variation of cirecticnel 
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